Sulfonylurea herbicides, a class of acetolactate synthase (ALS)-inhibiting herbicides with extremely high biological activities, are widely used for weed control. Some of them, such as metsulfuron-methyl, chlorsulfuron and ethametsulfuron-methyl, persist for a long time in the environment. The residues of sulfonylurea herbicides in soils and water may have potential impacts on the environment and may damage sensitive crops planted in crop rotations. Sulfonylurea herbicides prevent the growth of plants, fungi or bacteria by inhibiting the ALS enzyme, which catalyses the common initial step in the biosynthesis of the branched amino acids isoleucine, leucine and valine (Blair & Martin, 1988; Brown, 1990) . One of the main strategies to avoid herbicide damage is to plant transgenic herbicide-resistant crops (Ott et al., 1996) . Microbes constitute a potential and valuable source for sourcing sulfonylurea herbicide-resistant ALS genes (Pang et al., 2003; Hill & Duggleby, 1998) .
In this study, we isolated sulfonylurea herbicide-resistant yeast and bacterial strains from metsulfuron-methylcontaminated soil samples by an enrichment method using minimal medium M9 containing 5 g glucose l 21 as the carbon source and 1000 mg metsulfuron-methyl l 21 as the selective pressure. Soil samples were collected from fields, which were often soaked with discharges from metsulfuron-methyl manufacturing facilities. Several metsulfuron-methyl-resistant micro-organisms were isolated and identified, including 60 bacteria and eight yeasts. The bacteria strains were identified as members of the genera Pseudomonas, Klebsiella, Enterobacter and Salmonella and the yeast strains were initially identified as members of the genera Pichia, Rhodotorula, Candida and Cryptococcus. One yeast strain, JHL T , showed differences from recognized yeast species in the 26S rRNA gene D1/D2 domain, ITS region and in morphological and physiological characteristics.
We tested the resistance of strain JHL T , Saccharomyces cerevisiae and many other strains of closely related genera to four types of ALS-inhibiting herbicides, including metsulfuron-methyl, penoxsulam, imazethapyr and pyribenzoxim (Table 1) . The results showed that, on the whole, strain JHL T was more resistant to ALS-inhibiting herbicides than the other yeast strains tested.
Strain JHL
T was cultivated at 28 u C in YPD medium or M9 medium containing 5 g glucose l 21 as a carbon source and 1000 mg metsulfuron-methyl l 21 as selective pressure and was subsequently stored in 15 % glycerol at 270 uC. Morphological, physiological and biochemical characteristics of the novel strain were examined according to standard methods (Wickerham, 1951; Yarrow, 1998) .
Total DNA was extracted from cells of strain JHL T according to the method of Makimura et al. (1994) . The 18S rRNA gene was amplified with the primer pair NS0 (59-TATCTGGTTGATCCTGCC-39) and ITS2 (59-GCTG-CGTTCTTCATCGATGC-39) (Sterflinger & Prillinger, 2001) . Purified PCR product was ligated into the linear vector pMD18-T (TaKaRa Biotechnology) and was sequenced with primer RV-M, primer 13-47, designed according to the sequence of vector pMD18-T, and another primer (59-CGAGGAACAATTGGAGGGC-39) designed according to the 18S rRNA gene. A DNA fragment covering the ITS, 5.8S rRNA gene and 26S rRNA gene D1/D2 domain was amplified with the primer pairs ITS1 and NL4, the ITS region was sequenced directly with ITS1 and ITS4, the D1/D2 domain was sequenced directly with NL1 and NL4 (Lu et al., 2004) . These sequences were compared with known sequences in the GenBank database using BLAST (http://www.ncbi.nlm.nih.gov/BLAST/). The D1/D2 domain sequence was aligned with closely related sequences using the CLUSTAL_X program (Thompson et al., 1997) . A phylogenetic tree was constructed from evolutionary distance data that were calculated with Kimura's twoparameter model (Kimura, 1980) by using the neighbourjoining method (Saitou & Nei, 1987) . Bootstrap analysis (Felsenstein, 1985) was performed on 1000 random resamplings. Reference sequences were retrieved from GenBank with the accession numbers as indicated in the tree.
Sequence analysis
Previous studies have shown that strains with greater than 1 % substitutions in the D1/D2 domain usually represent separate species (Kurtzman & Robnett, 1997 , 1998 Fell et al., 2000) . Sequence analysis of the ITS region is also a useful tool for yeast species identification, with a similar amount of intraspecific variation (James et al., 1996; Sugita et al., 1999; Bai et al., 2001 Bai et al., , 2002 Scorzetti et al., 2002; Kurtzman & Robnett, 2003) . Combined sequence analysis of the D1/D2 and ITS regions has been recommended for species identification (Scorzetti et al., 2002) .
The D1/D2 sequences from type strains of closely related taxa were selected for phylogenetic analysis based on the result of a BLAST search through GenBank with the D1/D2 sequence of strain JHL T as the query (Fig. 1) T is considered to be distinct from any previously published yeast species. The ITS region of strain JHL T was sequenced and compared with that of the five W. saturnus varieties. In this region, the sequence of strain JHL T differed from those of W. saturnus by more than 25 % and 30 % in the ITS1 and ITS2 regions, respectively. The ITS sequence of C. vartiovaarae is not yet available. The result of ITS comparative analysis indicated that strain JHL T could be readily distinguished from currently recognized yeast species.
18S rRNA gene sequence analysis confirmed the close phylogenetic relationship of strain JHL T with the W. saturnus complex and C. vartiovaarae.
Morphology and physiology
As strain JHL T was most closely related to the teleomorphic species W. saturnus, special efforts were made to induce its sexual state. Most species of the genus Williopsis form asci and ascospores on 5 % malt extract agar at 25 u C after 1-3 weeks (Kurtzman, 1998a) . However, a sexual state was not observed in cultures of strain JHL T on this medium or on other media, including cornmeal agar and acetate agar.
Strain JHL
T differed remarkably from W. saturnus on the basis of its morphological and physiological characteristics. Colonies of strain JHL T were smooth and convex on YPD agar, while colonies of W. saturnus were plicate and rough. Physiologically, strain JHL T differed from W. saturnus in the assimilation reactions of D-galactose, L-rhamnose, sucrose, trehalose, methyl a-D-glucoside, cellobiose, salicin, arbutin, raffinose, inulin, xylitol, D-glucitol, succinate, nitrate, nitrite and L-lysine, by growth on medium without vitamins and by the higher maximum growth temperature (45 u C). Strain JHL T differed from C. vartiovaarae in its inability to ferment maltose, its inability to assimilate maltose, cellobiose, salicin, arbutin, melezitose, xylitol and succinate, its ability to assimilate D-galactose, raffinose and inulin, and by the higher maximum growth temperature. A summary of physiological and other characteristics is given in Table 2 .
Molecular, morphological and physiological comparisons demonstrated that strain JHL T represents a novel species in the genus Candida Berkhout (Kurtzman, 1998b; Meyer et al., 1998) , for which we propose the name Candida mengyuniae sp. nov. 
*Variable reaction with different testing methods.
Candida mengyuniae sp. nov.
Latin diagnosis of Candida mengyuniae He et Chen sp. nov.
In medio liquido YPD post dies 3 ad 28 u C, cellulae ellipsoideae vel elongatae (2.5-5.063.0-7.2 mm), cellulae singulae, binae et aggregatae. Per gemmationem multipolarem reproducentes. Post dies 3 sedimentum formatur. In agaro YPD post dies 3 ad 28 u C, butyrosa, candida vel cremea, glabra, pauro hebia, convexa, margo glabro vel undulato. In agaro farinae Zea mays post dies 7 ad 25 u C, pseudohyphae fiunt. Ascomata nulla. Glucosum, sucrosum, raffinosum (infirme), stachyosum, 
